It has been established that the uptake of thiamine by microorganisms is mediated by a specific permeation system (9, 10, 13) , which has been reported to be regulated by repression in Escherichia coli (4, 8) .
In an earlier paper we demonstrated that Saccharomyces cerevisiae can take up thiamine against a high-concentration gradient (5). It was of interest to determine whether there is some mechanism for controlling the levels of intracellular thiamine in the yeast, since the vitamin transported is mainly present in a free form in the cells (5), not in a coenzyme form as in E. coli (9) . In this communication we describe some evidence suggesting that there is a repressive control of thiamine transport in S. cerevisiae.
To investigate the effect of thiamine in the growth medium on thiamine transport in yeast, [14C]thiamine uptake was measured in the cells after 18 h of growth in Wickerham's minimal medium (14) containing increasing amounts of thiamine. The presence of 0.1 and 0.5 ,uM thiamine in the growth medium inhibited 66% and 93% the subsequent uptake of the vitamin, respectively, by resting cells (Table 1 ). The rate of uptake of pyrithiamine, an antagonist of thiamine that was found to be transported by a common transport system for thiamine in S. cerevisiae (6), was also depressed to almost the same extent under the same conditions. Several investigations of transport of amino acids and vitamins such as biotin by yeast have indicated the presence of a feedback inhibition mechanism (1, 3) as well as repression (2, 12).
To study the possibility offeedback inhibition of the thiamine transport system in S. cerevisiae, the rate of thiamine uptake in cells grown on minimal medium with [ (Fig. 1) . On the other hand, the cells preloaded with [14C]thiamine after growth on thiamine-deficient minimal medium could still take up much thiamine, regardless of the fact that the intracellular thiamine level was the same as that of cells grown with thiamine. Although the results do not preclude a partial role for feedback inhibition in thiamine transport in yeast because the rate of thiamine uptake by thiamine-preloaded cells was somewhat slower than that by control cells, it might be concluded that the inhibition of thiamine uptake by yeast cells grown with thiamine was mainly due to the repression.
The component responsible for such a repressive control of thiamine transport in S. cerevisiae is unknown, but we found a binding activity for thiamine in the sonic extracts of the yeast cells. The activity measured by an equilibrium dialysis (4) was proportional to the amount of protein up to 6 mg, and it was lost completely by heating at 1000C for 10 min. The apparent Kd of the binding for thiamine was 0.04 ,uM, and pyrithiamine completely inhibited the binding, with a Ki of 0.024 /iM, although these values were about 4.5-fold less than the apparent Km and K{ values ofthiamine transport. Table 2 shows the effect of thiamine medium on the activity of yeast thiamine-binding protein. There was a remarkable decrease in the binding activity for thiamine, with a good correlation with decreases in binding activity for pyrithiamine in the presence of thiamine in the growth medium. However, the decreases in the binding activities of both thiamine and pyrithiamine did not correlate with the extent of the drop in their rates of uptake (Table 1) .
There have been only a few reports on successful isolation of binding proteins from yeast cells, which may be involved in the transport of compounds, because of technical difficulties (1, 11) . The exact nature of a thiamine-binding a The cells grown as described in Table 1 were suspended in 10 ml of 0.05 M potassium phosphate buffer (pH 7.0) containing 2 mM 2-mercaptoethanol and 1 mM ethylenediaminetetraacetic acid, sonicated for 20 min at 10 kc, and then centrifuged at 35,000 x g for 20 min. The supernatant was used for the assay of binding activity for thiamine and pyrithiamine after exhaustive dialysis against the same buffer. The binding activity was assessed by an equilibrium dialysis experiment as previously described (4) , except for the use of ['4C]thiamine at a final concentration of 0.1 ,uM (pH 5.0). The protein was determined by the biuret method.
from this enzyme by gel filtration (data not shown). On the other hand, a thiamine transport-negative mutant of S. cerevisiae, PT-R2 (6), contains the binding protein in a similar amount as the parent strain (the yield was 87% of the parent strain). Although an integral protein, apparently missing in the mutant, might be required for the transport, further characterization of a thiamine-binding protein in S. cerevisiae, which is responsive to medium thiamine, would be required to understand the control mechanism for the transport and accumulation of thiamine in yeast. LITERATURE 
